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ABSTRACT

While there are gencral similarities among the different kinds of
forced -choice rating forms reported in the psychological literature,
there are also basic differences among them. When the Human Resources
Research Center of the Alr Training Command was requested to develop a
new rating form for Air Force technical school instructors, an oppor- 1
tunity for a comparative study of these basic differences was offered.

\/The objJective of the present study was a relative evaluation of six 1
different kinds of forced-choice performance rating forms with respect -
to validity, reliability, blasability, and the degree to which raters t
liked different forms. The kinds of forced-choice forms used in the
investigation varied as to the content of the blocks of statements and
as to the directions which were given the raters. SR —

About 2300 ratings were obtained from the six Alr Force bases as-
sociated with technical training. Item-analysis keys were developed
using three bases as one sample and the other three bases a3 another
sample for purpoges of cross-validation., Validities were obtained by
correlating scores on the various forms with proficiency rankings as
assigned by instructor supervisors. Using the average vallditles for
five different scoring keys which were developed, validities ranging
from .53 to .69 were obtained under conditions of cross-validation.
Reliabilities were obtained by using the split-half technique, attempt-
ing to equalize the two halves of the form with respect to block valid-
ities. The stepped-up reliability coefficlents ranged from .68 to .96,
When these were further adjusted to make 2ll forms equivalent in length
to the longest form, the resulting rellablility coefficlents ranged from
91 to ,97. : |

!

Of the gix forms used in thls project, o form made up of blocks
containing four favorable-appesring stat “s from which the rater was
agked to choose the two which were most deucriptive of the ratee gave
generally superior results., This form had highest average validity
(.68) and satisfactory reliability (.93), was least susceptible to de- ¥
liberate attempts to give hizh scorss, and wis one of the two forms best fl
liked by the raters.

Forms made up of blocks of four or five statements, of which same . !
appear favorable and some unfavorable, and from which the rater 1s asked
to choose the most descripbive statement nnd the leact descriptive state-
ment, have been widely used in military ang {ndustrial sltuationg. In
the present experiment two forms constructed in this manner showed a
relatively strong tendency to produce neg:tively okewed distridbutions
wvhen the raters were tLold to give as high n score as possible., The

ix |




validities obtained for these two forms were the lowest (.53 and .56) of
'* , those forms tested, although the forms ylelded the highest reliabilities
1 (.96 and .97). ‘

1 Conclusions

Of the forms used in this experiment, those in which the blocks were
composed of four favorable-appearing statements, from which the rater was
: : to choose either the two most descriptive, or the most and the least de-

{ scriptive, were generally superior.

‘ The inclusion of both favorable and unfavorable statements in the
4 same block appears to be an inferior method of constructing forced-choice

forms. /y

!
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A METHODOLOGICAL STUDY OF FORCED-CHOICE PERFORMANCE RATING
INTRGDUCTION

It 1s a part of the Amsrican culture that individuale should be re-
warded for effectiveness in d¢oing a Job. It is also a part of our con-
cept of efficlency that individuals whose performance interferes with
the effectiveness of an organization should be eliminated fram that
organization. OSuch a system of reward and punishment is easy to apply
if a man's work can be evaluated in terms of the number or quality of
units produced. In most sitwations, however, the objective evaluaiion
of individual performance is elther not possible or extremely difficult.
In such cases evaluation uwsually becames a matter of a supervisor's
over-all judgment of how well an individual does his job. In the past,
this supervisory Judgmeni of worker effectiveness was most commonly made
on an informal basls. If the supervisor thought a man should be pro-
moted, demoted, or eliminated, he elther tcok or recommsnded the appro-
priate action,

With the growth of industry and the parallel growth of personnel
departments, it becams apperent to some personnel workers that a more
formalized or more systematic procedure for evaluation of worker per-
formance was needed. It seemed loglcel to assume that 1f supervisors
were required to be more analytlcal in their evaluation the results
should be more valid. Thus, procedures were developed for obtaining
measures of the extent to which the worker possessed each af a number
of traits which wers considered by management to be related to success
on the job.

In this comnection, one of the more interesting research products
of World Wer II wes the forced-choice performance rating method devel-
oped in the Persommel Research Section of the Adjutant General's Office.
Offlicer ratings obtained on forced-cholce rating forms wers reported to
be substantially less blaced and more valid than camparadls data ob-
tained by other rating mothods (25, 80, 99). Subsequent to the war,
the development of forced-choice rating forms for industrial supervisors
has been favorably reported by Richarison (66), and Seeley (77) reports
success In the use of the method in canstructing rating forms for Naval
Air Ground School instructors.

While the general procedures for the dovelopment of forced-choice
rating forms in the reported experiments are similar to those previously
employed, certain basic differences in methodology are apparent. When
the Human Resources Research Center of the Air Training Command was re-
quested to develop & new rating form for Alr Force technical school
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instructors, the opportunity to attempt to get answers to certain method-
ologlcal questions was presented. This bulletin reports the findings of
the resulting investigatlon. Moreover, since forced-cholce rating meth-
1% ods are of interest only if they can be shown to be superior to other
methods, in the foliowing two sections of this report research findings | 4
on forced-cholce are campared with those reported for other rating "

methods.
!
CONVENTIONAL RATING PROCEDURES i
Genoral
i A conventional rating procedure, as the term will be used here, is ’ﬁ

intended to mean any rating procedure which requires the rater to indi-
cate where the individual being rated stands on one or more good-poor
dimensions. This indication may be made by checking one of several
statements which describe various degrees of a given trait or it may be
accomplished by making a check mark along & line, one end of which 1s e
identified with possession in high degree and the other possession in P
low degree of the trait or behavior being rated. The simple ranking of
employees according to their over-all merit, while widely used, is not
included here as a conventional rating procadure.l

- All conventional rating procedures have one thing in common; it is
possible for the rater to tell whether a given check matrk on the rating
formm is going to have a favorable or an unfavorable effect on the ratee's
total score.

However, these conventional rating forms have a number of advan-
tages, They are simple, and hence easy to construct. They require
11ttle motivation on the part of the rater. They can be quickly filled
out and easlily scored. Also, claims are made that they provide a con-
venient medium through which supervisors can deal more effectively with
I their subordinates. The supervisors are said to be obliged to observe
|‘ thelir workers more closely. The competed forms can be used by the
I supervisor in discussing workers' strong and weak points with them. 3
While these claims seem reasonable, the actual effect of the use of 1
conventional rating procedures on production or morale has yet to be
adequately evaluated.

—

b | : "
| B IWhero only a few employees are to be rated, or for expsrimental
use, ranking may provide an economical and relatively satisfactory way
of rating personnel. In rating situatlions involving a number of small
groups, however, the average ability and the distribution of abilities
! | § within groupg may differ sufficlently that the same numerical ranks
I from different groups reprevent widely different capadbilities.
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There i1s not universal agreement as to the desirability and effec-
tiveness of rating procedures. Harrell (30) says that published descrip-
tions of rating systems are like published descriptions of bridge hands
in that they uwsually report only the instances in which the system worked
successfully. Pockrass (57) states, "With the poesible exception of in-
dividuals who are primarily interested in selling their own pet rating
schemes, there is fairly wmiform agreement that efforte to measure the
employee's serv.c: value satisfactorily have been relatively unsuccess-
Tul.”

A more detalled analyeis of the weaknesses of conventional rating
procedures mey be best presented under the following headings: Validity,
Reliabllity, Error of Lenlency, Halo Effect, and Other Aspects. The em-
phasis in this discussion will be on the use of conventional rating pro-
cedures for teacher svaluation.

Validit{

Validity coefficlents for rating fomms are not always presented in
the publicatlons which describe their use. The reason for this dearth
of vallidatlng statistics 1s not hard to find., If the situation in which
the rating formse are used were such that valid production records or
work samplea were avalilable as criteria, it probably would not be nsces-
sary to use the mting forms. Nearly everyone would agree that, in
goneral, measures of production are to be preferred over subjective
ratings., It 18 in those sltuations in which production measures are
lacking that the principal use has been made of merit-rating devices.
Hence, there is seldom a criterion against which the validity of the
rating scores can be checked.

Psychologists and others who have boen associated with the use of
rating forms have found 1t tempting to assume, in the absence of vali-
dating information, that the scores which are ylelded by the rating forms
have validity. This is an assumption that .ecods investigetion, despite
the apparent reasonableness of the idea tha! a1 supervisor's opinion of a
worker'e effectivensss should be highly ‘ated to the worker's actual
effectiveness.

£

A mmber of substitutes for validation against production criteria

are descrided by Dri + (16). They include: comparison of scores ob-
talned fram rating forme with those cbtalned from psychological tests,
or with those obtained from other rating devicea; analysis of the dis-
tributlon of ratings; snd nnalyels of the presence or nbsence of halo
offect. In additlon to these three, supervisor and peer rankings have
also been uged as criteria, While certain inferences can be drawn from

the resulte of these procedures, they do not permlt the prediction of
the relationship which exists between rating scores and productive ef-
fectiveness on the Job.
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In discussing velldity of rating forms, Cooper (13) states, ". . . it
can be said that it is possible to develop rating forms that are statis-
tically reliable, but that one cannot help doubting their validity as de-
vices for measuring occupational proficiency or other performance. "
Butsch (12), with respect to ratings of general teaching ability, agrees
that "Correlation studles have, in general, failed to reveal any signifi-
cant relationship between [ratings of] general teaching ability and
training, scholarship, intelligence, experience, age, salary, credits
sarned or professional tests.” Although this generalization does not have |-
a direct bearing on the relationship between ratings of teaching ability
and "actual teaching ability," it tende to throw suspicion on the validity
of such ratings. Xnudser and Stephens (L41) conclude, from a survey of
teacher rating devices which were being used in school situations, "In
most instances validity of the device 1s implied in the assumption that
those who furnished the items included were competent to select those ’L
traits that make up teaching effectiveness.” This assumption is probably
Just as prevalent in other situations in which ratings are made as it is
in teaching situations.

A series of studies conducted at the University of Wisconsin was
concerned with the general topic of the measurement of teaching ability. | 3
These studles are of special interest here because they deal specifically
with the relationship between student growth in subject-matter performence
and various Judgments of teacher effectiveness. In one of these, Rolfe
(68) studied student learning in comnection with two three-week units of
work in the social studies in one- and two-room rural schools. He found
that rating scores as assigned by “experienced and competent supervisors"
were correlated .36 to .43 with pupll growth. Rostker (70), in another
stuly dealing with student learning of social studies, found that the
relationship between scores on supervisory rating scales and teaching
ability as Indicated by student progress was insignificant. He concluded
that such rating scales should be uged only with much discretion. In
connection with a factor analysis of the Rolfe and Rostker data,
Hellfritzasch (31) concluded that: “teacher rating scales, although fre-
quently used to evaluate the effectiveness of a teacher, are only slightly
related to observed pupil growth in social studies. The relationship
does not appear to be large enough to warrant using supervisory ratings
as a secondary criterion in studies dealing with the measurement of
teachling ability, where leaching ability is properly conceived in terms
of the ability to promote pupil growth." LaDuke (42), in another of
the Wisconsin studies, also found that ratings by superintendents and
supervising teachers dld not agrec with the criterion of student learning.

Baird and Bates (4) studied the ratings by 128 principals of 571
teachers in Detroit. Pupil growth was determined by means of point
scores based on the norms of certein standariized tests. A correlation
coefficient of only .135 was found between the ratings and this criterion.
Taylor (88) found that the correlation between estimations of teaching
ability of instructors and prosress of pupils In reading and arithmetic
was very slight. Pupll progress in arithmetic correlated ,018 with the




teacheor's estimated abllity to teach arithmetic, while progress in read-
ing correlated .241 with estimated ability to teach reading.

In a non-teaching situation Stockford and Bissel (86) found the re-
¥ latively low correlation of .22 between an objective measure of work

performed by mechanice under verious supervisors and the ratings of the
supervisors by their department heads. In contrast with this, the length
of time that the department heads had known each of the rated supervisors

i correlated .59 and the rated social stimulus value of the personality of
the supervisors being rated correlated .65 with the rating scores. This
would suggest the possiblility thet rating scores do a better jJob of in-
dicating the soclal acceptability of the one reted than they do of rating |8

his job performance. 3

From the information which has been presented here, certain general- '
izations are possible with respect to the validity of performance ratings :

4 in general, and of those of Instructors in particular. These studies
suggest that all ratings need to be considered suapect until the rela-
tionship between the ratings and objective measures of job performance
has been demonstrated. The data s t;rux@;ly suggest that thore 1s very 1lit-

tle relationship between ratings as assigned by public school supervisors "o
and instructor performance as measured in terms of student learning. .

ity --Rater Agreement

With respect to rating forms, several kinds of reliability measures
are possible, Most commonly the reliability which is given in the pub-
lished description of a rating form is either a ccrrelation between
ratings and reretings of the same individual by the same rater, or the
correlation between the scores assigned by different raters using the
same form, While 1t is possible to compute the odd-even reliabilities
of most conventlonal rating devices, this statistic is not usually re-
ported in the technical descriptions of the rating forms.

Knudsen and Stephens ( ; of 57 rating de-
vices used in acedemic siturtions, found that for 4O of these devices no
evldence of reliability was presented.

41), in & study of reports
!

Butsch (12) presents some reliasbilities for same rater-same scale,
game rater-different scale, and different mter-same scale. In some of

the cases the correlation coefficients are in the .90's, but correla-

r tions in the .60's and .70's are more typical. In an industrial situ-
vtion, Driver (16) found that the correla year-to-year ratings
by the seme roters on 1k 1its ranged f ', Paterson (56)
found month-to-month ratings of the same the same foreman to

correlate from .76 to .87. Correlation
foremsn's ratings of the same workers

ients between different
1 sg0 BG w90 ‘




Cooper (13) reports a correlation of .58 between the ratings of de- :
partment store salespersons made by two judges. He found ratings of in- ’~
tervievers by their two immediate supervisors to correlate .76. The
author concludes that (a) the reliability of the instrument depends not
so much upon the form used as upon the sitwetion in which it has been
employed; (b) the same kind of rating blank varied in reliability when
used in situations involving different Ikinds of workere; and (c) simple
over-all rating proved to be as reliable as an elaborate rating form. 3

It is difficult to generalize from the published reliabilities sir.e ,
these may not be a random samples of the religbilities of rating forms in
general, The consideration of the evidence on the reliability of rating
forms should not cloud the issuwe with respect to velidity. If the
ratings lack validity--and the possibility that this 1la often the case
is strongly suggested by the information which is available--the sscur- -
ing of high rellabilities has very little msaning.

Error of Lenlency

Guilford (28) defines "error of leniency"” as "a constant tendency
that many raters have in common . . . to rate all individuals wham they
know above average in certain trailts." Kneeland (39) uses the term to
describe the tendency of raters to rate well above the midpoint of the
scales used. Tke midpoint in this case is 1intended to be identified
with the average individual. As used here the term "lenient” will have
the same meaning as given to 1t by Kneeland.

Butsch (12) states that most raters”rate too high and that this has
the effect of producing bedly skewed distributions. Richardson (66)
points out that the tendency to over-rate apparently increases for every
year that a graphic or varient of the graphic system is in operation,

Fry (25) describes the situation which existed prior to the time
that the Army's earlier general efficiency ratling was replaced by the
forced-choice Form 67-1. The former rating placed over 98 per cent of
the officers 1n the excellent categories. TForty-nine per cent of these
wore in the highest or superior bracket with only a little over 1 per
cent in the middle (very satisfactory) group.

Stockford and Bissel (86) found that ratings tended to fluctuate
according to whether or not the supervisors were required to discuss the
ratings with the individuals rated. When the regular company method of
gonding the ratings directly to the personnel department without discuc-
sions with the individudls rated was used, the mean score on a scale of
100 was 60, with a standard deviation of 21, When experimental ratings
were conducted two weeks later, with the rating to be discussed with
those rated, the mean rating increased to 84, with » standard deviation
of 14, This difference of 24 pointe between the two means was highly
significant (C.R. - 20).




Kneeland (39) showed that the tendency to be lenient exists even
when the rater has no apparent reason for being lenient. Fourteen hun-
dred customers were acked Lo rate sales clerks on five qualities related

to Job performance (intercet in customer, merchandise information, dis-

3 play of merchandise, cowrtesy, and alertness). The customers rated the
galespeople on a 10-point \lo on each trait. The average rating on
all traits was 6.59. OSeventy-five professionsl shoppers gave a mean
rating of 6.01 to the same sales clerks.

Richardson (60) points out that some raters over-rete more than
others, with the result that their ratings are not comparable with those
made by other supervisors or executives. Stockford and Bissel (86) found
that differences in leniency between raters were so great that all of the

s

employees working for the four most severs raters were rated lower than
the poorest ratings given by the two most lenient raters., Tiffin (92)
accounts for departmental differences in mean ratings in terms of actual
¢ discrepancies in merit and differencea in standards or interpretation.
He suggests that employece ratings should be compared only with those of
other employees from the same department rather than with ratings ob-
tained from the plant as a whole, Tiffin's point that the differences
In mean ratings of differont departments may be partially accounted for
by actunal differences in the merits of the employees 1s acceptable on
logical grounds. However, in view of the gquestionable validity of most
rating scores the relatlionship which exists between interdepartmental
discrepancies in merit rating scores and in the qualities of job per- -
formance must remain indeterminate.

Evans (18) states that the validity of merit ratings is likely to
be Jeopardized whenever raters react emotionally to something in the
rating situation. These G
bably have the effect of raising the scores of the individuals rated.
na believes that the following kinds of feelings on the part of the
rater may affect the menner in which he rates: (a) Feelings concerning
his inadequacy to make the appraisal. This would include insufficient
knowledge of the procedures, of the performance of some or all of the
ated or inability to rate an employee on some of the rating factors.

4N
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{b) Feelings of doubt concerning the fair » and accuracy of the rating
mothoad, This would include the convictic hat the picture will be dis-
torted by some statistical means, by the Ltusion of important attri-

butes or the inclusion wnimportant ones. In addition he may lack
knowledge of the consequences of his choosing a phrase as "most typical®
or "least typical". {c) Feelings of suspicion about what may happen to
. him (the rater) as a result of the ratings. (d) Feelings of concern for
what may happen to his people as a result of the ratings.

Thus there seems to be little doubt, In most rating situations, of
the piresence of tendencies to rate lenlently. These undoubtedly have the
offect of lowering the validities of the ratings obtained. The construc-
tion of rating devices In such a way as to minimize the leniency phenome-
non would seem to be a desirable objective.




-Halo Effect

Thorndike (91) has stated that even a very capable foreman, employer,
teacher, or department head 1o unable to treat an individual as a compound
of separate qualities and to assign a magnitude to each of these quallties
independently of the others. Rugg (71) has suggested that this inability
to rate separate qualities results from tendencies to rate or judge men in
terms of a general mental attitude toward them and the domination of this
mental attitude toward the personality as a whole over attitudes toward
particular qualities.

This phencmenon, which manifests itself in intercorrelations between
ratings assigned to supposedly separate traits and in correlations between
trait scores and total scores, has come to be known ae the "halo effect.”
Richardson (66) points out that with conventional rating procedures it
does not matter which or how many traits or aspects of behavior are listed,
since general halo makes it nearly impossible to get a clear picture of &
man's strong and weak points. He believes that halc effect results from
the failure of conventional rating procedures to separate the reporting
of work performznce from the evaluation of that performance, and that the
evaluation of work performance should therefore be established by statis-
ticel means instead of being left to the individual rater's Judgment or
caprice. He states that the tendencies to over-rate and to evince bilas
for or against an individual employee are so deep-seated that psychome-
tric techniques must be set up to counteract them.

Other Aspects of Conventional Rating Procedures

Arbitrary selection of traits. Conventional rating forms usuelly
include provisions for rating on & number of traits or categories of be-
havior. Actual analyses of the Job behavior expected of a man have sel-
dom been made end tested out. Barr (6), from an analysis of 209 teachex
rating scales from 4 states, concluded that: (a) a great variety of
terms are used tc characterizs teaching and teaching ability; (b) items
are generally highly subjective and ill-defined; (c) content and organi-
zation vary widely; (d) social and personal traits surpass, both in fre-
quency and consistency of mention, all other traits emumereted in the
study. Knudsen and Stephens (41) found that, in the majority of the 57
teacher rating devices surveyed, the method used for selecting traits to
be rated was either individual Judgment or the selection of items from
other forms.

4

The use in rating scales of tralts or categories of behavior other
than those which are really typical or pertinent for a particular job
may be one of & number of factors which make for lower validity of rating
scores., Flanagan (23) has attacked thie problem by use of the “critical
incident” technique. This technique includes the collection, from quali-
fied observers, of reporte of actual incidents of extremely effective
or extremely ineffective job behavior. These Incidents are assessed
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as to relative freguencies of occurrence and degree of "criticalness."
From the resulting date, rating scales that cover only the significant
aspects of job behavior can be constructed.

B Recall of pertinent behavior. If a supervisor Is to do an effective
Job of rating « subordlinate on a certain category of behavior, he must be ‘ (1
oy able to recall all the important employee performances which are related |
to this behavior category. He must then evaluate each of these perform- {
ances and arrive at a quantlitative summary of them. Obviously this is

very difficult, 1f not impossible, for the average supervisor, or for
anyone else. Thls argues in favor of Flanagan's (23) use of stetements
of specific behaviors rather than general traits in the construction of
y rating forms. It also indicates the need for continuous observation and
recording by the supervisor of behaviorzl events which might affect ’i

ey

ratings.

- Amount of training time required. When rating procedures are found
not to work as effectively as is expected, it seems to be common practice
for the sponsors of the rating form to explain the failure in terms of
lack of training on the part of the raters. Richardson (66) states:
“Although training of raters has improved the quality of ratings tu some ”
extent, It seems evident that the conventional rating scales demand too i
much training tlme. Acceptable ratings have been obtained only as a re- ’
sult of continuous, expensive training of raters. Actually the shoe is
on the other foot--a good rating procedure should not only require a
minimum of training, but should in 1iteelf be a good training device." !

Sunmary
1 A conventlonal rating procedurc has been defined as one in which
the rater can identify the good-poor dimensions. The obviousness of
these dimensions makes it possible for the reater to tell what effect a
riven check mark on the rating form will have on the ratee's total rating
score. 'The rater can raise or lower the ratee's total score ag_he sees I 4
Vg g
2. The validity of rating forms I 10t usually presented in the
published descriptions of the forms. Ouc reason is that in those situ-
¢ ations in which rubting fs used there is seldom an adequate standard with
which the rating scores caun be campared. In the case of instructor
rating it has been possible in some cascs to compare supervisor ratings |
: with gains in subject-matter knowledge acquired by students. These re- i |
latlonships are characteristlically very slight. There is some evidence ‘
to Indicate that rating scores may be more closely related to the social ]
acceptability of the person rated than it is to his Job proficiency.

;" 3s Severul kinds of reliablility coefficlents have been reported in
connection with studies of rating forms. A high degree of relationship
between the ratings that two different raters give a worker is probabdbly
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more important than & high degree of relationship between two ratings by
the same rater. Adeguate reliabilities are sometimes but not always pre-
gsent with conventional reting procedures. Adequate reliability, however,
cennot be accepted as a substitute for adequats validity.

4, A widely prevaelent phenomenon in connection with rating has been
called the error of leniency. This refers to the tendency to give above-
average ratings to the majority of those rated. OSuch a4 tendency may inm-
pair validity. Over-rating has been observed under & wide varlety of
conditions but is said to be more exaggerated if the rater is in doubt as
to what effect the rating is going to have. ILven if it were possible to
overcome the propensity of raters to give high ratings, this would not
necessarily insure valid ratings.

5. The inability of raters to rate separate qualities independently
has been called halo effect. Accomding to some, the presence of this
effect argues for additional training of the raters.

6. The execution of periodic ratings may require that the rater be
able to remember all the pertinent behaviors which should be considered
in passing judgment on an employee's proficiency. He must then be able
to evaluate these and arrive at a rating for a trait or an area of behav-
ior. Such remembering and evaluating constitutes a task which the rater
may not be capable of carrying out effectively.

7. The criticism has been made that good reting using conventional
rating methods requires an impracticable amount of rater tralning.

FORCED-CHOICE RATING PROCEDURES
Goneral

Whether or not the term "forced-choice" is the most appropriate name
for the rating procedure which is to be discussed here 1s debatable. At
any rate, it has become almost a household phrase among applied psycholo-
gists during the years since World War II. A "forced-choice" rating fom
ie one in which the rater 1s reauired to make a series of choices, from
groups or blocks of descriptive statements, of those statements which are
most (and/or leest) descriptive of the person being rated.

While this forced-cholce procedure as now used was developed by the
Personnel Research Section of the Adjutant General's Office in 1045, it
cannot be thought of as without roots In previous psychological research.
It was not, for instance, the flrst method to make uge of behavioral
statements rather than trait designations. Nor was 1t the first to use
statements which had been systematlcally evaluated prior to inclusion.
Richardson and Kuder (67) deacribe the development in 1933 of a rating
form for salesmen. The procedures used and the rationale underlying
them bear an obvious parental resemblance to those perfected later in
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the AGO while Richardson and Kuder were on the staff of the Personnel
Research Section. Since the war Richardson has developed a mumber of
forced -choice rating forms for the rating of industrial supervisors.

He believes that forced-choice ratings come closer to meeting the neces-

sary regquirements of a2 sound ra gystem than do conventional methods.

'hese requirements Rich (a) it should be geared to
(3

L4 \ “L 3 Ux -
he needs of the individual organization; (b) it must be reliadle; (c)

+

¥

the results of a rating must be expressed in numerical terms; (d) the re-
sults must be useful for adminlstration as well as for counseling and
training; (e) the content mmst include olements of the job which have

been found to be significant; (f) the rutings must be as free from bias
and prejudice as pogsible; (g) some means must be built into the device
to counteract the.tendency to rate too high; (h) the form must be easy
to £111 out; (1) the method should involve a check on the care with
vhich the form is filled out; and (j) the system must be practical in
the sense that results can be obtained, recorded, evaluated, and sum-

marized economically.

It should be pointed out that the forced-choice method does not meet
completely all the requirements which Richardson has specified. In and
of 1%.elf 1its usefulness In the comnseling and training of the rater's
subordinates has not been demonstrated. However, an addlitional sheet on
which the rater may indicate iIn a systematic fashion the individual'’s
atrong and weak points can be appended to the scale. A copy of the in-
formation recorded on this extra sheet may be retained and used by the
rater in the counseling and training of his workers. Space can also be
provided on this sheet for comments in the rater's own words; this gives
the rater a chance to vent any feelings which he may have and which he
thinks may not be adequately oxpressed in the rating form proper. The
use of such a procedure in connection with a forced-cholce lnstructor
evaluation report has been reported by Seeley (76). Ae to Richardson's
statement that the rating method should involve, if possible, ways of
checking on the care and skill with which the form has been filled out,
there has been no published Information on how this can be accomplished.

A word of caution seems necessary here., While the study reported in
the following section of this bulletin has as one of its aims a compari-
son between conventional and forced-chol rating methods, it is diffi-
cult to make a fair comparison from the available research literature.
The materials on the deficlencies of conventional rating methods presented
above grew out of some 30 years of experience with them. Experience with
forced-choice rating methods is very limited. The few published research
reports on forced-cholice rating tend to emphasize those aspects of it
that correct the deficlenclos of older methods. A review of thse reports
thus ylelds an unavoidable emphasis on the superiorities of the forced-
cholce method. It conld well be that, ae more is learned about the re-
aults of forced-choice ratings under operational rather than experimental
conditions, some of these apparent superiorities will vanish. It is also
quite conceivable that, ac experlence with forced~cholce ratings accumu-
lates, psychologists may find that the method has 1ts own unique defici-
encles.

11
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Rationale of Forced-Choice

o — ot

According to Richardson, a baslc assumption of the forced-choice
method is that merit rating is bost broken down into two distinct phases:
(a) reporting the job performince of & men, and (b) evaluating the record
or estimate of Job performance. He contends that conventional rating
procedures force the rater into the necessity of mixing svaluation and '
reporting, to the detriment of the latter. |

Another important feature of the rationale of forced-choice rating E
is that having to choose between two or more statements forces a critical |
Judgment which 1s not usually called for by conventional rating procedures. t
Richardson believes that the rater must ignore to some extent his genersl
impression of a man and think back to specific instances of his work be-
havior, -

In constructing a forced-choice rating form, statements are usually
obtained from comments that supervisors make about workers. It is con-
sidered to be good practice to lecve the statements in their original form
as nearly as possible. A minimum of editing ls believed to make for ease
of understanding on the part of the raters who use the scale.

The analyses which have been made in the building of forced-choice
rating forms have indicated that comments which superviscors make about
their workers are not of equal significance. Of all the favorable and un-
favorable comments which are made in written reports, only a few are
highly discriminating between effcctive and ineffective workers. The
forced ~choice method attempts (o palr discriminating and non-discriminating
statements so that the rater must decide which is more descriptive of the
individual under consideration.

The matching of statemecnts within blocks according to favorable ap-
pearance decreases the poussiblility of over-rating. The usual pressures
toward lenient rating camot operate when the rater is unable to iden-
tify which statements contribute to high scores.

v‘l.l..l.ldit! .

One of the principal Jjustifications made for forced-choice rating
v is that 1t results in better validities than can be obtalned with con- .
, ventional rating procedures (¢,, 80, 104), It nust be noted that these
E 8 valldities, as in the case of the few reported for conventional rating
1 : procedures, are not correlations of forced-choice scores with some mea-
| sure of performance on the Jjob, but rather are comparisons with ranks
& or scores that have been assigned to workers by the same supervisors,
E | using different methods.

Wherry (104) reports a study conducted by the Personnel Research
Section of the Adjutant General's Office in which five different officer

12
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efficiency reporting methods were investigated. One of the five methods
emphasized the forced-choice type of item. This method was found to
have consistently higher validities than the four which were more con-
ventional in nature.

Richardson (60) reports validities for forced-chcice rating forms
ranging fram .67 to .74. It should be pointed out that Richardson made
use of a purified criterion. That 1s, persons on whom a reliable rating
external to the forced-choice rating could not be obtained were removed
from the criterion group. Increasing the reliability of the criterion
in this manner undoubtedly has the effect of increasing the computed
validities of the forced-cholce rating forms somewhat, but the validities
would probebly still be very substantial even if the criterion had not
been purified.

Rellability-~-Rater Agreement

Richardson (65) reports reliapilities ranging from .69 to .97 de-
ponding on which kind of reliability coefficient was computed. Two odd-
even reliabilities, one of .93 and one of .9¢, are reported. A relia-
bllity of .97 was obtained from reratings of the same workers by the
same raters using the same forced-cholce reporting form. When the
raters did the rerating on different forced-cholce forms, reliabilities
of .93 anmd .97 were obtained. A relationship of .69 was found between
the forced-choice ratings of one rater and those of another rater when
different forced-choice forms were used by each rater,

Seeley (77) reports a corrected odd-even reliability of .77 for a

forced-choice rating form developed for use in evaluating Navy instruc-
tors.

Brror of Leniency

Although one of the principal merite of forced-choilce rating meth-
ods 18 supposed to be resistance to delll ™ate effort to give spuriously
high ratings, 1ittle evidence has been pr.sented on this point. The
data reported by Richardson (65) and by Seeley (77) were obtained under
experimental conditions in which rater tendencies toward leniency would
certainly not be maximun, Sisson (80), however, gives a graphical com-
parison of data from a conventional rating (Form 67) and from a forced-
choice rating (Form 67-1) of Army officers, when these were used to ob-
tain actual rather than experimental ratings. This graphical camparison
is presented in Figure 1, While the forced-choice dlstribution in
Flgure 1 1s somewhat less skewed (because of more cases at low score
lovels) than that resulting from use of the conventional form, the dif-
ference 1s not impressive. )
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Halo Effoct
. Since forced-choice rating forms do not attecipt to evalunte degree
of possession of vari traits, nor quali Tormance in various
areag, the concept of lo effect" may If, however, the |4
various statements on a form are not so their potential
effect on total score as the adherents of ice believe, then | 4
it would be possible for "halo" to influ tal score, ‘
Other Aspects of Forced-Cholce Rating Frocedures
-
Selection of content. In contraat to the usual content of ccnven-
tional rating forms (cther then those developed by use of the “"critical
A incident" method), the statements included in forced-choice forms are
ones that have been made by supervisors about the behavior or character-
istics of workers, se statements are then submittec to other super-
visors for evaluwtion prior to inclusion in the form. The only scorable
statements that would be included in the ferm would be those that super- |
visors agreed on as iminating bet od and poor workers. This
should result in bly more uni ! retations by raters of
the meaning of an 1 18 possibl n abgtract traits are belng ‘
rated. i 9
Rater reulstance, There have been unofficial reports that the use »‘
f forced-ch i " Army officer: has met with con- :
iderable re ce on t} rs. If such resistance turns
ont. with furth xparien agsgociated with the use of |
forced-choice methods, the practical importance of the method 1s consider- ;
ably diminished. While the reasons for the reported resistance have ap- |
arently not been investigated, the following speculations can be offered. |
(a) Raters may resent the fact that they do not lmow how high or low {
they have rated a man. i
| 2
(b) Raters may resent any rating svetem that really rates. When the ]
rater knows that what he puts on the rat form will affect the career of | 3
; the person being rated, he commonly trias to avold ratings that would have E
= an 111 effect. The "error of leniency" in conventional ratings is the |
rater's way out of an unpleasant responsibility. Forced-cholce forms, by {
i - preventing such delibomte over-rating, may create resentment agalinst the |
L) form., {

(¢) The AGO forced-choice form contained both favorable and unfavor- E
able statemente. Raters may resent having to make cholces between deroga - :
tory statements as descriptive of other officers. | 4

There is some ovidonce to indfcate that regardless of how the raters
feel about the rutings this feeling does not invalidate the rating form.
Rundquist, Winer, and Falk (74%) state that forced-chcice items maintained }
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their relative validitles under operationazl conditions., The total score
of the forced-cholce Army Efficlency Report had also been shown to main-
tain its validity when used as the official Amy report.

Limited usefulness of results. It is perhaps a leglitimate criticiem
of the forced-cholce method that the completed form is of little use to
the supervisor in counselling his workers as to their strong and weak
points, This may be an Inevitable characteristic of any rating method
that has as 1ts primary purpose the provision of accurate information re-
garding the relative abilities of men., Rundquist and Bittner (72) have
pointed out: "Ratings which are to serve as a basis for administrative
action must yield a valid msasure of an individual's performance relative
to that of other individuals. The rating system must be specially de-
signed for this purposse; in such a system the reting form or scale takes
cn particular eignificance , . . . However, such procedures will probably
be found to be of 1ittle mse in assigning work, in raising morale, or in
helping people to improve." As mentioned earlier (page 11), this inade-
quacy of forced-choice rating procedures can be corrected.

Surma ry
1, The forced-choice system of merit rating is one in which the

wter 18 asked to decide which of two or more statements 1s most descrip-
lve of the individual belng rated. The statements from which the rater
akes his choices are so arranged that pairs of them have the appearance
of being equelly favorable things to say about an individusl. One of
each pair hag been found to discrimi nz\t: between effective and ineffec-
tive Individuals and the other d'b'i.,,m('l”t of the pair has been found to
be non-discriminating. The blocks of descriptive statements which make
up a forced-choice rating form may include either one or two such pairs
of statements. If there are two palrs in 2 block, one pair may possess

iifferent desgree of favorableness from the other., In this case the
rater 18 asked Yo i o which of the four statements 1s most descrip-
tive and which 1s least descriptive of the individual.

d- ’:
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2. The forced-choice procedure has aaid to separate the re-
porting of an individual's bshavior fr avea hn‘dtn of that behavior.
The rater 1s not asked to say how much of a cert . trait or behavior an
*':.;Livi,du;" posgesses nor whether it is good or bad to be like that. He
has only to indicate which of several st is more typical. Making
his decis? % itical than 1s needed for the

ing form since the reter presumably must

pletion of a conventional rat
think back to actual incldents before mnking his decision. The language
used in a forced-choice rating form will g "w‘;,'t‘.ﬂ‘.' be more understandable
to tho rater those statements will have besn drawn with a minimum
f editing f ment upervia themselves,

3+ The principal advantages claimsd for forcedscholce procedure
» conventional rati e thogse of rosistance to deliberate efforts
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to increage the gscora and ’:;;1«‘!"&1‘ V;L‘.i‘f.",b“.'. :f\!]f".bflit:y is as high or
higher than the relladbilitics obtained with convontional rating methods.

., The reactlion f the raters to the oxecution of forced-choice
forms may be a princlpal factor in determining the eventual position of
importance which the forced-choice procedurs :chieves. If there ls ex-
cassive resentment on the purt of the raters, tilc may tend to discredit
the method. The suggestion has been made that the supervisors be offered
opportunity to express their own views In addition to completing the
tforced-choice form.

THE DEVELOPMENT OF FORCED-CHOICE FORMS FOR
RATING ALIR FORCE TECHNICAL SCHOOL INSTRUCTORS

e Rating Problem

Quality of instruction is crucial in the successful accompl ishment
»f the mission of the Air Training 'Com;rw:;i. In order to maintain gnd
improve guality of instruction, the Alr Training Commaind 1s interested
in rating methods that will identify, for retention and promotion, those
instructors of superior effectiveness, and, for trunsfer to other duties,
those of least effectiveness. Conventional rating methods have proved
inadequate for thls purpose.

Human Resowrces Research Center was therefore asked to attempt to
develop rating procedures that would botter accomplish the desired ob-
Jectives. Based on the roported experiences of other investigators, the
best hope of developing an adequate rating procedure appeared to lie in
the nge of forced-choice mathods.

The previously reported research on forced-cholce, however, left a
number of methodological gquestions unanswered. In order that the rating

forms and procedurcs developed for the Training Command be the dbeat pos-

ible, these questions needed answering. In addlition, it was felt that
such methodological Informatlon might be of considerable value to other
paychologlats concornod with rating prob

'he Methodologlcal Problems

Kind of forced-choice block. The forced-cholce blocks reported by
Sigson MU}, Richardson iw,\, and Seeley (76) differ in construction.

Flgure 2 shows a Lypical block as reported by Sisson.

s

Two statements have a favorable and two an unfavorauble appearance,
the rater being inotructed to check the most descriptive statement and
the least descriptlve,.




FIGURE 2

Forcad-Cholce Block--Sisson

A. Fails to support fellow officers I Il
B. Oversteps his authority I 1
C. Gives clear and conclse directions g i g I
D. Very exacting in all details 1 I
FIGURE 3
Forced -Choice Block--Richardson

MOST LEAST

A A Does not play office politics

B B 15 a never-tiring worker

C C Never reverses a decislion

D D Has difficulty formulating ideas into words

B E Often absent or tardy

Richardson's form, illustrated in Figure 3, adds a fifth statement
that is neutrsl in appearance and non-discriminating.

a

FIGURE 4

Forced-~Choice Block--Seeley

_Able to maintain discipline

b__Has a good memory

c__High degree of efficiency

d__His suggestions and advice are oxtremely valuable

The form developed by Seeley (see Figure 4) conteins only favorable
statements, with instructions to the raters to check the two statements
that are most descriptive of the person being rated.




Since each of these three forms was developed under different con-
ditions, it is not possible, from the published data, to make valid com-
parisons amcng them. Nor 1s it mown that other ways of cambining state-
ments into blocks might not be superior to those above.

This study was designed in such manner as to provide comparisons
among the above forms. In addition, three new forms were developed and
included in the experiment.

e

The preference index. Sisson (80) refers to the preference index
or value of & statement varlously as (a) "the extent to which people in
general tend to use [1t] in describing other people,” (b) "general favor-
ebleness," and (¢) as "the tendency of raters to mark people high or low

n the particular behavior item.” The formula used for obtaining the in-

dex can be related only to this last definition, i.e.,.2£! x 100, where w
ls the welght on the 5-point scale in terms of which each item waes rated.

Richardson (65) liste as geparate characteristics of a statement
(e) "generally Judged favorableness or unfavorableness of the stated be-
havior” and (b) "popularity, (preference-value, or more explicitly use-
frequency) of the element.” He does 1.0t specify the operations for ob-
taining indices of either,

Seeley's (76) definition is "preference index, 1.e., an average
rating or measure of popularity for each phrase as used to describe in-
structors.” He cumputed this index for individual items by taking half
the su» of the mean scores of "best"” and "poorest” instructors. These
mean scores were obtalned from ratings, on a 5-polnt scale, of the de-
gree to which the ltems described the instructors. This i essentially
the same procedure used by Sisson.

Semantically, it would appear that "extent to which people tend to
us a statement” is a different thing from "apparent favorableness" and
that nelther of these would be messured by the operations described.
Therefore, in the present experiment, an attempt was made to get ratings
of the "favorableness™ of each statement and to compare these with the
"prefersnce index."

Outline of Project Plan

The following steps constituted the general plan of the project:

(1) Collection of a large number of statemonts describing the per-
formance of instructors.

(2) Collection of supervisor performance rankings of instructors
for a sample of the Alr Force technical school instructor pogylation.
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(3) Obtaining raetings of applicability of the descriptive state-
ments to certain instructor personnel selected on the basis of the super-
visor rankings.

(4) Obteining ratings of favorableness for the descriptive state-
nents,

(5) Computation of preference Indices, favorableness indices, and
scrimination indices on the basis of the data obtained in steps (2),
), and (4).

1
8
2
LAY

(6) Construction of a number of different kinds of forced-choice 4
rating forms. ‘

(7) Trying out the experimental rating forms on one portion of the
population of Air Force technicel school instructors, developing scoring
keys, and cross-valideting on another portion of the same population.

2

Executlon of the Project Plan

1. Collection of statements describing instructor performance. The
bagic material from which forced-choice rating forms are constructed is
composed of a large number of statements which relate to the performance
of the particular Job for which the rating form is being designed. There-
fore, the first concern of this project was the collection of statements
that were, or might be, descripitive of the performance of Air Force tech-
nical school instructors.

One of the principal sources of such statements was written remarks
f inatructor supervizora about the performance of various instructors.

These had been written Into the space provided for “comments”™ on a pre-
vious instructor rating form. In additlon to this source, statements

wore taken from other instructor rating forms and from rating forms used
for rating personnel other than instructors.

A survey of the resulting list revealed that there were a great many
more gtatements with favorable than with unfavoruble tone. To equalize
this difference, some of the favorable statements were reworded so as to
be unfavorable., For example, if a statement indicated that the instruc-
tor had behaved in some deslrable way, it could easily be reversed by say-
ing that the instructor did not behave in this way. The list, with these
changes, totaled 949 statements,

¥ 2. Collection of performance rankings. In order to establish a
B criterion for use in evalunting the statements which had been collected,
R | the immediate supervisors of the technlcal training instructors at
Chanute Air Force Base, Illinois, were acked to rank their Instructors
a8 to over-all performance. Only those supervisora were included who ,
had under their supervision at least 5 and not more than 20 instructors.

R




The supervisors were asked to pick fram a list of their instructors
the individual they considered to be the most competent of the group and
to indicate his rank as "1." They were then asked to give the lowest
rank to the individual they considered to be the least campetent of the
group, Following this, they were instructed to identify the second most
competent instructor, the second least competent instructor, etc., until
ranks had been assigned to all the instructors in their group whom they
had known for a periocd of at least two months. Assurance was given that
the ranklngs were to be used solely for experimental purposes.

In order to provide scme check upon the rellability of these super-
visor rankings, it was decided to collect similar rankings from the in-
structors themselvea. That is, fram the list of all instructors in his
group each instructor was asked to cross out his own name and the names
of any instructors whom he had known less then two months. The direc-
tions for ranking the remalning names were the same as those given to
the supervisors. These rankings were converted to standard scores and
these were averaged for each man rated.

The ranks assigned independently by Instructors and by supervisors
were found to correlate .307 (N = 635 instmctors), and thus these pro-
vide fairly reliable criterion data for the study. This suggests the
auestion "Why not Just use supervisor rankings instead of golng to the
trouble of developing a rating scale?” The answer, of course, 1s that
for small groups of instructors such rankings may misrepresent the rela-
tive ebilities of instructors in different groups. It is conceivable
that all instructors in one group might be superior to all those in
another. Rankings would conceal this, while scores fram a good mating
scale should reflect 1t.

3. Obtaining ratings of applicabllity of the statements. On the
bagis of the ranklngs aaglgned by both the instructor supervisors and
the instructors themselves, two extreme groups of instructors were
picked. One group consisted of those instructors who were given a top
ranking by their supervisor and who were also rated above average by
thelr fellow instructors, The other gro:» consisted of those instruc-
tors who were given a bottom ranking by tue superviscr and who were
also rated below average by their fellow instructors. The 949 descrip-
tive statements were divided among four forms., Fifty-four supervisors
wore asked to uge one of these forms in describing each of two specific
Instructore. The Instructors to be described were those who had been
identified both by the supervisor and by fellow instructors as most and
least effective in their group--but the supervisor was not told this--he
was merely asked to indicate on a S-point scale (from O to 4) the degree
of applicability of each statement to these particular instructors.

This gave 5k ratings of the applicabllity of each statement, half on
the more and half on the less effective Instructors.

k., Obtaining ratings of favorableness on the statements. Forty-six
Instructor supervieors not used in step 3 were asked to make ratings of

i
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the favorableness of each of the 949 statements by indlcating an a 5-
point scale (0-4, O denoting very wnfavorable) how favorable each state-
mont was when used wlth reference to an instructor.

5. Computing preference, favorableness, and discrimination indices.
Preference indices were computed for each of the atatements by obtaining
a meagure of the mean descriptiveness or applicablility of each statement.
That 1s, the ratings of the extent to which a statement applied to the
effective instructors (see paragravh 3 above) were combined with the
ratings of the extent to which 1t applied to ineffective instructors.

The mean of these ratings is an indication of the extent to which the
entire group was ranked high or low on & perticular statement., The range
of these pre rence indices was from .20 (low) to 3.39 (high).

The index of favorebleness was the mean favorableness rating for
each statement (paragraph L above). The range of these indices was fram
20 to 3.59,

The index of discrimination was computed by use of the formula

(by - D1) pq , In which T is the mean descriptiveness® of the stetement
y

for offective instructors, Dy 1s the mesn descriptiveness® of the state-
.ent for ineffective Instructors, p 1s the proportion of the total number
of instructors in the high group, q is the proportion of the total number
of instructors in the low group, and y is the ordinate of the normal
curve corresponding to the valuse of p and q. The range of the resulting
discrimination irmdices was from -1.46 to +1.59. Figures 5 and 6 show the
distribution of these discriminatlion indices for each level of preference
and for each level of favorableness.

6. Comparlson of preference and favorableness indices. Because of
the bimodal distributions of both preference and favorableness 1ndicée,
the distribution of: favorableness lndices was divided at the midpoint of
the scale (2.”0), and the upcor and lower halves were correlated with
the preference indices of lhe same statements. The resulting coeffici-
ents were -.03 and +.06, respectively. Apparently, as noted below, these
are not indices of the same thing.

The bimodality in terms of the preference index apparently resulted
from the fact that favorable items tendsd to be rated relatively high on
applicability to good Inatructors, but not necessarily to be rated ex-
tremely low on applicabillity to poor instructors. Conversely, items with
low favorability indices tended to be rated as having low applicabllity
to good iIngtructors, but not necessarily as having high applicability to
poor instructors. This tendency among raters produced bimodality in the
distribution of preference indices and induced an apparently high rela-
tionahip betwes nroferonce and favorabillity indlces (r = .89) when data

'ext continues on page 295 :}

“That is, the m wn applicability rating as defined in paragraph 3
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on both favorable and .nfavorable ltems were pooled. However, a negli-
gible relaticnship is evident between the two indices when data fram
favorable and unfavoreble items are consiiered separutely.

The reasons for this lack of agreement appear to lie in the nature |
of the two indlces. The preference index is the mean degree of appli- !
cability of a statement to the entire population (or to the high and low
sxtremes thereof). The same mean degree of appllcability could result k|
from statements that differed consideradbly in their degrees of applica-
bility to the high and low groups. For instance, three statements with
applicabllity (or descriptiveness) mean scores of 4, 3, and 2 for the
' ‘ high group would yileld the same preference index when the mean scores
E | for the low group were 0, 1, and 2, respectively. But the purpose of
E | computing such an index is so that statements that appear equally favor- V

able can be paired in the forced-cholce blocks. And statements with |
descriptiveness means of 4 and ) for the high and low groups, respectively,
inevitably appear to be more favorable than statements for which the de-
geriptiveness is the same for both groups. The prefersnce index, being

an average, obscures these differences.

The favorsbleness Iindex, on the other hand, was a dlrect attempt to
ascertain now favorable a statemsent looked to the supervisors who were
uwltimately to use the forced-cholce form. Since the preference and fa-
vorableness indlices were dissimilar, and since the latter seemed more
likely to represent a statement's appearance of favorableness, the fa- &
vorableness index was used for the balance of the study.

T. Construction of the forced-cholce rating forms. The forced-
choice method calls for the pairing, within blocks, of statements that
are of equivalent favorableness, but that differ in discrimination. As
can be seen from Figure 6, while many such statements were dvailable,
the number that could be used depended on how large a difference in dis-
crimination indices was demanded, If this difference were set too high,
then only those statements at the extremes of the distribution of dis- 3
crimination indices within each favorableness level could be used. If 3
it were set too low, tho statemente might fail to discriminate when put ,
into the forced-choice blocks. In this dy a aifference of .60 was i
chosen solely because it was the largest difference that would make
avallable the number of statementa necessary for forms of optimm length.
However, this leaves an interesting mgthodological question unanswered:

What should the discrimination difference between two statements be

E? in order to achieve maximum economy 1n the use of the pool of statements,
' maximum valid ity and reliability, and minlmum blasability of the final
g forced-choice form? One might expect that as larger dlecrimination dif- |

ferences were used reliability would Increase, valldity might Increase,

but resistance to bilaa might decrease. The dliscrimination difference | 4
that will provide an optimun relationshlp between these desiradble char-

acteristics of a forced-cholce form needs identification.

s




ng this discriminatlon difference of .60, six forced-choice
d ac shown below. The favorableness indices (FI)

A scrimination indices (DI) given for each statement are merely il-

lustrative--they are not the correct indices for the statements shown.

Seventy-three blocks, two statements per block, There were roughly
equal numbers of favorable and unfavorable blocks. '

Summary of Directions; Pick the statement which 1s more descrip-
tive (favorable blocks), or less descrip-
tive (unfavorable blocks).

Sample Blocks: &. Aim of lesson is clearly presented. (FI 2.75,

b. Refrains from epending too much time boasting
f his experiences. (FI 2.6, DI .02) |

&, May “bawl out" or ridicule & student in the
presence of others. (FI .90, DI =.95) ;
Dossn't get to know each student's problems., i
(FI .87, DI -.34)

o’

FORM B

Thirty-four blocks, thres statements per block. One of the three
statements had a discrimination index .00 higher than the other two.
There were roughly equal mumbers of favorable and unfavorable blocks,

Summary of Directionc: Pick the statement which is most descrip-
tive and the one which 1s least descrip- r
tive In each block,

Sample Blocksy a. Does not answor all questions to the satis-
faction of the students. (FI 1.43, DI -.20)
b. Does not use proper voice volume,
(FI 1.47, DI -.80)
c. OSupporting details are not relevant.
{FI 1.50, b1 -.15)

a. Conducts class in orderly manner,
(FI 2.22, DI 1.20) E
' b. Repeats questlons to the whole clasa before
answering them. (FI 2,29, DI 57T)
¢c. At ouse before class. (FI 2.35, DI .53)

TSy - v AN P 5. Nr. m




FORM C

Thirty-one blocks, four statements per block. All statements had
high favorableness indiced.
| 4

Pick the two statements which are most

Summary of Directions:
degscriptive. |4

Sample Blocks a. Patient with slow learners. (FI 2.82, DI 1.15) 1
b. Lectures with confidence. (FI 2.75, DI .54) .
c. Keeps interest and attention of class. ;
(F1 2.89, DI 1.59)

d. Acquaints classes with objective for each
lesson in advence. (FI 2.85, DI 1.19) ’,
FORM D
This form was identical with Form C except for the directions. |
Summary of Directions: Pick the statemsent which 1s most descrip-

tive and the one which {s least descrip-
tive in each block.

Sample Block: Same as Form C.

FORM E

1 Thirty-two blocks, four statements per block. Two had high and two

had low favorableness imndices.

Pick the statement which is most descriptive
and the one which 1s least descriptive in

each block.

Summary of Directions:

i Sample Blocks: a. Fine personal bearing. (¥I 3.01, DI 1.2%)

’ b. Adapts himself readily to new duties.

(FI 2.98, DI .59)

Is not well qualified to instruct in all phases
of his subject. (FI .65, DI =.75)

d. Does not put class at ease. (FI .78, DI -.13)

FORM F

Thirty-six blocks, five statements per block. Two had high and two
had low favormbleness indices; the Tifth atatement had a favorableness
index midway between the high and low pairs, and a low dlscrimination

Index.
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Sumary of Directlons: Pick the statement which is most descrip-
tive and the one which is least descriptive
in sach block.

Sample Block: a. Works hard. (FI 3.26, DI 1.39)

b. Somowhat antagonistic about what he is instructed
to do. (PI 1.22, DI -.96)
Could Improve cleanliness of classroom area.
(FI 1.89, DI .05)

d. Not willing to adapt to changing situwations.
(FI 1.26, DI -.30)

e. Can take criticiem. (FI 3.20, DI .78)

Form C uses Seeley's (76) method of constructing blocks, Form E
uses the AGO method revorted by Sisson (80), and Form F follows Richardson
(6k)., Forms A, B, and D are rather obvious alternative constructions de-
veloped for this experiment.

8. Experimental testing of the six rating forms. The six rating
forms were experimentally aidministered &t Chanute, Scott, Keesler,
Warren, Lowry, and Sheppard Air Force Bases. For purposes of cross-
validation, the instructors at the first three bases named were used as
one sample and those from the last three bases as another,

In addition to the administration of the forms at the bases indicated,
supervisors were asked to rank thelr subordinates as to their over-all
effectiveness as Instructors, using the method described on page 20.

These ranks were converted into a normalized ranking score. This was- ne-
cessary so that rankg from gronps of different slzes could be given com-
parable meaning. The procedure, however, makes the assumption that the
mean level of performance of all groups is the same. Since many of the

r

groups consisted of but 5 or & instructors, such an assumption is almost
certainly wnwerrsnted, To the extent that the assumption le unwarranted,
these normalized scores will give an inaccurate report of the relative

ebilities of Instructors from different groups. Since these are the cri-
terion scoree against which the sgix rating forms were validated, 1t can
be assumed that the valldity coefflcionts obtalned are conservative
sotimates.

At Scott and Keassler Alr force Bases, supervisors were also asked
to fil1 out the rating forms sccording to the following directions:
"Fill out this rating form as if you were rating your best friend and
wvanted to make certain that he obtai ;i high o score as possible.”
The data gathered In thls manner wil) reforred to hereafter as the
"bieg experiment.”

The numbei " cases which wsre obtalned by form and base is presented

in Table 1.




TABLE 1

NIMBER OF EXPERIMENTAL CASES ACCORDING TO RATING FORM AND BASE

Bage Form No.
fo B G b5 F Raters

Chanute 57 TT Z} —7’:’_ 3,5 —('-3 90
Scott W6 48 43 hg ke L7 56
Keesler Sle BT e R E TG 3
Warren o a8 sz Silds Ry i 26
Lowry 49 51 50 45 47 I3 ol
Sheppard 38 46 38 L2 LT Ly 28
Bias (Scott) G566 5T 65 G5 Ey

Bias (Keesler) 25 28 31 28 28 28

Discussion and Results

Analysis Procedures. For purposes of analysis, the data collected
from Scott, Chanute, and Keesler Air Force Beses were combined and will
be referred to as Group I. The combined data from Lowry, Warren, and
Sheppard Air Force Bases are designated Group II.

For each group the followlng procedures were carried out: Using
the normalized ranking score as a criterion, the highest one-third and
the lowest one-third of the completed forced-choice forms were selected.
Graphic item counts were run for each response positioh3 for the high
and low groups for each of the six kinds of rating forms. These counts
were transferred to summary sheets and validity indices were determined
by the use of Davis (15) tables.

Five experimental scoring keys were made for each of the six forced-
choice rating forms:

Key 1. This key was based on the orlginal indices of discrimination
of the statements, in terms of the Chanut “ample (see p. 22). Weights
of +1, 0, or -1 were assigned depending on the relative aize and sign of
the Indices.

Koy 2, This key was based on item analysis of Group I data. Using
Davis item validity indices, response positions having indices above 6
wore welghted +1, those below -6 were weighted -1, and those between -6
and +6 were given zero weight. No blocks wers scored unless one Or more

IThe term "response position" refers to the possible responses to
the statements in the forced-choice form. For example, if a forced-
cholce block containe three statemsnts and the instructions are to check
the most and loast descriptive statements, there would be two possible
response positions for each statement (moot and loanst descriptive) and
8ix possible response positions in the block.
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sments had indices above +12 and one or more statements had indices

atate
below -12, No minus weights were used for Form A.
Key 3. This key used item-analysis results, but unit weights were

zned 1n accordance with the logical relations of the various response
ionsa, Blocks were selected for scoring in the same menner as for

; Opposite responses for the same sitatement took opposite weights,
nunless both alternatives had Davis indices Loiween +6 and -6. In the
latter case, both response positions were weighted zero. For Form A,

= 3 were Identical. Since in this form there were only two al-
wernatlves per block, the weighting of one alternative positively re-
quired assignr=nt of a negative weight to the other,

= anc

Key 4. This key was developed in the same

nsed Group 1I data,

manner as Key 2, but

ey 5. This key was developed in the sams manner as Key 3, using
sroup II data. For Form A, Keys 4k and 5 were identical.

In the constructlion of the four keys based on item-analysis data,
it was found that some blocks on each of the six forms did not yield
scores that differentiated significantly between the high and low groups.
This would seem to Indicate that the discriminative power of a statemsnt
may be different when considered alone than when considered in compari-
son with certain other statements. Or it may be that the discrimination
index, as determined here, gives only a very rough indication of the re-
lative discriminating power of the statements.

Table 2 shows the extent of shrinkage of each form when non-
discriminating blocks are sliminated after analysis of Group I data.

TABLE 2
EFFECT OF ITHEM ANALYSIS ON LENGTH OF FORMS®
Original Length Scorable Length Per Cent
Form Blocks Statements Blocks OStatsmonts  Shrinkage
A 79 147 3e ol 25
B 34 102 16 48 53
c 31 124 26 10k 16
D 31 10k 20 80 35
] E 32 128 30 120 6
F 36 180 3h 170 6

From these data it would appear that, if two- or three-choice blocks are
to be used, considerable shrinkage should be anticipated. Whether it is
necessary to correct for this by starting with longer expsrimental forms

®pased on Group 1 data and Key 2.
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should be determinable from the relatlonships of the number of statements
in a form to the form's coefficlents of valldity and reliabllity. These
relationships are explored below.

Validities. As mentioned earlier, the criterion in this study con-
slsts of rankings by instructor supervisors of their subordinates' over-
all competence as instructors. It is recognized that such a criterion
i8 not necessarily & valid meesure of the actwal effectiveness of instruc-
tors, A more vaelid measure would probably be based on the relative effec-
tiveness of instructors in producing chenges in the behavior and attitudes
of stndents. Such an ultimate criterion is particularly difficult to od-
tain in a training situation such as that in Air Force technical schools,
since the many different courses present an extremely wlde range of dif-
ficulty, and the teaching of each instructor is commonly limited to a
small pbase of one course.

The principal reason for the present project was the need for a
reting form or forms that would accuratsly report, for administrative
uses, what supervisors beliaved to be the relative effectiveness of their
instructors. In terms of this limited objective the use of rankings as
the criterion 1s considered Justified.

Table 3 presents the correlation coefficients which were obtained
between the criterion and scores from each of the five keys on each of
the six forms for the two groups of data.

An exaemlnation of thess data reveals a rather unusual situation.
It would e expocted that the keys developed on Group I would produce
higher validities when they were used on Group I than they would produce
vhen they were uwsed on Group 1II, This expectation is not borne out by
the data, Of the 17 correlations obtained using Group I keys (Keys 1,
2, 3) on Group II data, all but one of the comparable correlations are
higher for Group II than they are for Group I. The situation is deci-
8lvely reversed whon Group II keys (Keys 4, 5) are used on Group I data.
In this case, all of the correlations are lower for Group I than for
Group I1I, i.e., are lower on cross-valid “lon.

This presence of conelstently higher validities for Group II than
for Group I casts doubt on the Group I criterion data. An examination
of the criterion for both groups reveals that Group I contains a pre-
daminance of emall groups. That la, many of the groups which the super-
visors in Group I ranked conteined four, five, or six instructors. With
the Group IT data, the average elze of the groups ranked was consider-
ably larger. As discussed on page 28, when rankings are converted to
normalized standard scores, the resultlng scores may misrepresent the rel-
ative abllitles of instructors who cowe from groups that differ in mean
ebility. The smaller the groups, the more probable 1t 1s that such mis-
representation will occur. It fs conanidered, therefors, that cross-
validation data obtained when Keys 1, 2, and 3 are used on Group II may
be a better indication of the relative validitles of the six experimental
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TABLE 3

VALIDITIES OF FORCED-CEOICE FORMS USING VARIOUS KEYSa
(Correlations with rankings)

Group I

KEY

Form 1% 2% 3% h 5

: 486 .609 - +301 --

29 609 595 553 ,

573 .562 451 RSN s
523 .619 .602 565 545 .

. S48 267 573 535 548

i Rite SkT A 450 Lok

"‘UCm
ok
=
-

Group II

KRY
Form I D 3
.500 .636 =X .670 =3
475 DT D, .681 .62k
.655 .703 . 704 Rrar 67Th
643 .680 .663 712 . 708
584 3T 549 .620 616
.583 .56k .50k 664 .609

HEO QW >

Keys 2 and 3 were derived on Group I date, Keys 4 and 5 on Group II

1

data. Except for belng based on different samples, Keys 2 and 4 are com-
parable, as arc Keys 3 and 5. The asterisk in certain column headings
denotes that the corrclations listed were based on the same sample used

to derive the key 1n question and are therefore to some degree spurious.
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forms than the cross-validation data resulting from Keys 4 and 5 on
Group I.

It should be noted, however, that Keys 1 2, and 3 are derived ex-
clusively from Group I and, therefore, may be expected to suffer from the
limitations of this group. It mey be sesumed that the deficiencies exist-
ing in Group I are likely to affect all six experimental forms in the
same way and hence will not alter the relative order of the validities
which would result if most of the deflciencies did not exist. It seems
advisable, then, to conslder all the cross-validatlon data in evaluating
the various experimental “orms, These data are shown in Table 4. In-
spection of Table 3 yields little evidence that the relative validity of
the various keys differed markedly over the six forms. Therefore, aver-
aging of the data by keys cannot be considered to obscure "key by form”
interactions.

As valldity 1s only one of the Important characteristics of a forced-
cholce rating plan and as the valldlity under operaticnal conditions re-
meins to be evaluated, this is not to be considered & final ranking of
the relative value of the forms. It is interesting to note that the two
forms containing all favorable statements in each blocxk, Forms C and D,
show consistently higher cross-validation coefficients than any other
forma.

The validities of all forms exceed a correlation of .4%04 obtained
between & sample o1 442 scores from the graphic rating form previously
used to rate instructors and supervisor rankings. It may be noted also
that the magnitudes of the average valldlty coefficients do not appear
to be primarily determined by the lengths of the various forms.

It is planned that Keys 2, 3, 4, and 5 will be eveluated later in
this study, after data are collected under operating conditions. Key 1
will probably be dropped since it 1s considered inferlor to the others,
having been developed prior to the iftem analysis and having been derived
from the discrimination indices for the statements taken singly (not in
blocks) and based on only part of the Group I criterion data (those fram
Chenute AFB). For parts of the belance this study 1t was necessary
to choose one key. Any one of the four keys (2, 3, 4, or 5) might prop-
erly have been chosen. Preference for a completely empirical key nar-
rowed the choice to either Key 2 or Key 4. Key 2 was available earlier
in the study and some analysis had already been completed with it.
Hence, when only one key ls used in the balance of this bulletin it is
Koy 2 rather than Key L.

The Bias Experiment. The purpose of this experiment was to deter-

mine e relatlive resistance of the various forma to deliberate attempts
to give high scores. The participants were lnstructed to consider that
they were rating their best friend 2nd to check the form so that he

!
would get as high u score as possible,.
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The distribution stutlstlcs for the six forms under both experimental
and bias conditions are presented in Table 5.

The upward shif't of the mean from experimental to blas conditions
can be taken as one measure of the extent to which raters have succeeded
in biasing the scores. In order to compare the mugnitudes of these shifts,
the differences between the meens for Group II on Key 2 and the blased
means on Key 2 were divided by the standard deviations of the Group II
distributions. This gave the following ranking of forms in order of de-
creasing resistance to bias;:

MBius o MGI‘Q II

1'ORM OFM 1L
¢ e
B .60
A . '{l
D ' e
I T4
F .Th

A clearer picture of the over-all effects of biasing instructions
on the distributions of scores from the various forms can be gained fram
Figures 7 through 12, Forms E and F are clearly less bias-resistant
than the other forms, The blas distribution for Form E is quite similar
to the dlstribution reported by Sisson for the same kind of form under
conditions of actual use (Figure 1). Forms E and F are the only forms
of the six in which favorable and unfavorable statements are included in
the same block. This probaubly increased the blasability of the form be-
cause the rater is almost certain that "most" answers to favorable state-
ments and "least"” answers to unfavorable statements are likely to increase
the total score. Forms with unmixed blocke do not offer such information
to the rater.

Form C, which was shown to have the smalleat shift of mean score
wder instructions to bias and was one of the two highest in validity,
8lso ylelds the most normal appearing distribution of scores under these
conditions.

It seems probable that the blas obtained in this experiment is maxi-
mun and that the actual amount of effort to bias that would be exeried
when a form was in regular use would bo somewhat less. The distributions
that could therefore be expected when these forms were put into use should
be somewhere botween those obtained here under regular experimental con-
ditions and those obtalned under instructions to blas,

Reliabllity. Rellabillity coefficlents for the six forms axe presented
in Table 6. The procedures wsed in their computetion differ samewhat from
the conventlional odd-even method.

(Text continues on page 1)
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TABLE 5

DISTRIBUTION STATISTICE FOR SIX FORCED-CHOICE FORMS UNDER EXPERIMENTAL
CONDITIONS AND UNDER DIRECTIONS TO ATTEMPT TO GIVE AS HIGH A
SCORE AS PQOSSIBLE (BIAS)

g Group I Group IT Blas

Form Key N Mean SD N Mean SD N Mean SD '
A 1 163 36.8 9.4 127 36.4 10.8 g0 42.5 6.6 |
A 2 363 26,7 6,2 127 371 6.2 90 21.5 4.0 1
A b 163 23.2 8.1 127 22.9 9.4 90 28h 5.1 !
B 1 181 38.3° T8 NI i R ol gk 39.6 5.2 ’%
B 2 183 2.0 10,7 2 £ i e s % L 9% T.9 7.0 |
B 3 A R G R 133 373 6. 94 21.0 3.8 |
B i 18 o 13,2 Il Rz e s gl 11.5° 9.9 i
B 5 181 25.1 7.2 133 2459 4.8 ok 29.8 5.3 3
C 1 138 38,5 8.2 129 43,3 8.5 88 36.2 5.7 '
C 2 138 S S i 189 = =155 33k e e

» 3 138 18.L . 6.5 VPGSR G T 880 21 e Sl Ty

C 4 188 0,2 703 129 0.3 12.7 B850 610

€ 5 138 CAT.9 5k 129 - 5T oD 88 20.9 3.7

D 1 I3 2R 006 12g Rl 2r 1050 93 9.3 - 6.3

D 2 e S 81 1 T 129 <0.2 13,6 931 .98 9.7

D 3 At 2L N T g - B N PR AT I i R

D I iy R TE: G 129 0.9 1T7.h 93 13.% 1.3

D 5 5 U1 g ' e 0 126 27.2 9.0 93 3%.3 6.2

B 1 168 21.6 17.1 132 168238 93 384 13.k

E 2 168 10.9 25.2 132 8.5 26.7 )3 8.3 18.0

E 3 168 20.0 20.3 132 16.9 22.1 93 30.3 13.2

E in 168 13.9 24.5 132 12.4 "28.6 93 31.} 16.7

E 5 168 15.6 20,1 135 380 836 93 33.0 13.7

F 1 165 20.4 22.0 128 2k.g 5. 36.2 11.%

F 2 165 16,9 29.1 128 15.8 30.0 95 37.9 13.5

F 3 165 16,0 20,2 128 15.3 - BE.T g5 30.3 9.8

F L 165 19.2 29.4 128 15.8 35.0 95 2.5 18.7

F 5 165 - 20.5 23.0 128 19.3 25.6 95 36.6 11.k

“For Form A, Keys ¢ x 3 are !dentical, and Keys 4 and 5 are

fdentical.
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a. The following date were used in computing rellabilities:

(1) Group I and Group II answer sheets were cumbined and scored
with Key 2,

)

(2) The Bias Croup was scored with Key 2.

b. The results of the earlier item analysis of the six instructor
description forms were used 1in splitting the blocks of each form into
two comparable groups as follows:

(1) A velidity index was obtained for each block in a given
form,

(2) The blocks were arranged in rank order with respect to this
validity index.

(3) An odd-even split of the blocks was then made from this
rank order.

(%) Minor adjustments in the seplit were made to balance on the
criterion of number of cholces scored per dblock.

c. Coefficients of correlation were cbtained between the odd and
even blocks for each form.

It 1s evident from Table 6 that the three forms with less than 100
statements each (A,B,D) have the lower coefficients (Cols, 3,4). When a
correction is made for the length of the forms, all coefficients reach
satisfactory levels (Cols. 6,7). It would therefore seem to be advisable,
when constructing forced-choice forms made up of 2- or 3-choice blocks,
to include In the experimental forms enough extra statements to campen-
sate for the excessive shrinkage that takes place with forms so constructed.

When forced-choice forms are comstructed in the manners reported here,
ueing discrimination differences around .50, it appears that final forms
about 100-120 statements in length should yileld reliability coefficients
around .90,

The smaller coefficients shown for the Blas data (Col. 5) can be ac-
counted for by the shrinkage of the variance of the distributions of scores
under instructions to bilas. When correctsd for the difference in variance
these coefflclents are not significantly different from those obtained for
Group II (Col. 4).

More meaningful kinds of reliability than that presented above would
be the agreement betweon different raters using the seme form, different
raters using different forms, and the szme rater using different forms,

The first two of these are not obtainmable in the technical instructor
sltuation, since in the great majority of groups there is but one immediate

W1
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supervisor. Data on the inter-form reliability using the same raters
are being collected under operational conditions and will be reported
later.

Supervisors' Ratings of the Relative Desirability of the Various
Forms., A number of supervisors who participated In the forced-choice
experimsnt were asked to state which of the six forms (or however many
forms they used in rating their group of instructors) they liked best,
next best, etc. If a supervisor rated six or more instructors, he made
use of all six of the rating forms, If he had less than six instructors,
he used as wany of the forms as he had instructors. In other words,
each instructor was rated on only one form, but as many of the forms as
possible were used by each supervisor in rating his instructors. This
resulted in frem 80 to 83 rankings of each form.

The mean ranks in the order of most desirable tc least desirable
for each of the six forms were:

] Form:G 2,8¢
Form A 2.90

. Porm B 3.12
Y, Form E 3.40

> WIS (51 o1 0 7 (G
5. FPorm B 4.6

It should be recognized that these data reflect only the ranked desira-
bility of the forced-choice forms presented. Such a ranking cannot show
intensity of feoiin@;, i.e., it 1s conceivable that two forms having ad-
Jacent ranks might be wldely separated on a like-dislike continuum. - It
is also possible that the raters may have very much liked or very much
disliked all forms.

The most wseful conclusion from the data would seem to be that if
forced -choice forms are to be used, then forms arranged as are Forms C

and A are somewhat lesa likely to be disliked than are the others.

SUMMAKY AND CONCLUSIONS

1. 1In this study, 949 statements about various aspects of the per-
formance of Alr Force technical school instructors were 1lected .

2. Prefersnce, favorableness, and dlscrimination indlces of each
ibatement were computed.
3. Six exverimental forced-cholce instructor rating forms were

er in mumber of statements

constructed. Thase differed
‘ wrd to favorableness of

per block, in homogenelty of

gtatements, or in directions to

N
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4., The forms were used by instructor supervisors to rate instruc-
tors at six Air Force bases. Additionel supervisors at two bases com-
pleted the forms under instructions to give &s high a rating as possible,

5. From the data available, five experimental scoring keys were
developed.

6. The instructor supervisors were asked to rank the instructors
they supervised accecrding to over-all competence as an instructor. Cor-
relations between these runks end scores on the rating forms were separ-
ately computed for the six bases, six forms, end the five keys. The 56
coefficients obtained renged from 441 to .714. Under conditions of
cross-validation, Forms C and D (L-item blocks, all favorable statements)
had the highest average velldity.

7. When supervisors were instructed to give as high a rating as
possible and when biasability was estimated in terms of the resulting
mean shift, Form C proved least biasable, with Forms E and F being
markedly less resistant to efforts to bias then the other four forms.

8. Relilability coeffilclents for each form were computed by a modi-
fication of the odd-even method. These ranged from .657 to .959. When
corrected for differences in lengths of forms, the coefficients ranged
from .908 to .966.

9. Supervisors were asked to rank the six forms as to desirability.
Forms C and A were about equally preferred over the cthers.

10. It is concluded that, of the six forms tested here, Form C
yields the best over-all results, since 1t was one of the two highest
in valldity, was lowest in blasability, had satisfactory reliability,
and was one of the two forms best liked, or least disliked, by the
raters.

11. The conclusions of the study are limited by the fact that the
data were collected in an experimental sitwation. Forms A, B, C, and D
ere nov in use for the regular rating o’ 'ir Force technical school in-
structors. Thoe resulting data are to be compared with those presented
hera.
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